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wherein Ar is thienyl, haio substituted thienyl, naphthaienyl or a radical of formula 

6 

(a); 



R 



the pharmaceutically acceptable acid addition salts and possible stereochemically isomeric forms thereof, which 
compounds are anti-protozoa! agents; pharmaceutical compositions containing such compounds as an active 
ingredient; processes for preparing said compounds and pharmaceutical compositions; .novel anti-protozoally 
active compounds used in the said processes. 
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5,6.DIHYDRO-2.(SUBSTmjTED PHENYL)-1,2,4-TRIA2INE-3,S(2H,4H)-DIONES 



Background of the Invention: 

2-Phenyhas-tria2ine.3.5(2ti,4HHliones and their use for controlling coccidiosls have been described In 
U.S. Patent No. 3.912.723. The phenyl moiety in the said triazines may. inter alia, be substituted with a 
benzoyl-, an o-hydroxy-phenylmethyl-and a phenylsulfonyl radical. 

Substituted 2-phenyl-hexahydro-1.2.4.tria2ine-3.5-diones and their use for combatting Protozoa have 
been disclosed in Published Eur. Pat. Application No. 0.154.885. Ctajosaa have 

The 5.6Kjihydro-2-pheny»-1.2.4-triazine-3.5(2 H.4HKiones. described in the present application, differ 
^°^TJ'^To^^^1 triazinones. by the spedfic substitution of the 2.phenyl moiety, resulting in 
S^ihydro- .2,4-tnaz,ne-3^5(2H.4£iHliones which are very effective in destructing or preventing the growS 
of Protozoa in subjects suffering from such Protozoa. " >- a ^ yiuwui 

75 Description of ttie oreferred embodiments: 

The present invention is related with 5.6-dihydro-2-{substituted-phenyl).1.2.4-triazine-3.5(2H.4H)-diones 
having the formula ^-wiwu^^o 



70 



20 



25 



r2 



the phanriaceuh-cally acceptable acid addition, metal or amine substitution salts, and stereochemlcally 
isomenc fonms thereof, wherein: iciow«.iitsinn^iy 

30 Ar Is thienyl. halo substituted thienyl, naphthalenyl or a radical of formula 

tt 

R is hydrogen, C« alkyi, cycio C*^ aJkyl. aryl or (aryI)C« alkyl; 
40 R' is cyano or a radical of fonnula -C{ = X)-Y-R'; 
said X being O or S, 

Y being O, S, NR" or a direct bond; 

Tnd^dUC ""^fi'^r;.-^ ^ cycloalkyi or C« alkyl optionally substituted witii aryl. hydroxy, amino, mono- 
and d.(C^ alkyOamino pipendmyl. pynrolidinyl. 4.morpholinyl. piperazinyl. 4^C^ alkyl^piperaziny AHol 

y^T^^'^^^^ r^'b ?^'--y-^ny «H)^Perazinyl or 4-((aryl) CralM)^?^^^^ ^d w^^e 

Y IS a direct bond, R may also be halo: ' ' i-i^ j , ■ o 

R" is hydrogen. C« alkyl or (aryl) C«alkyl: 

,r*^. "1^^^ ''^ *® '^"9 R" may form a piperidinyl 

^ ET P'P^^^"y'' alkyOpiperazinyl. 4KC..^IkylcarbonylhpiperazinH 

50 IkyloxycarbonylHjiperazinyl or a 4-((aryl) C« alkyl>.piperazinyl radical; '»-t'--a- 

IllT' "'i,!^'* r ^ independently hydrogen, hato. trifluoromethyl. C« alkyl. hydroxy C« 
alkyloxy. C„ alkylcarbonyloxy. mercapto. C« alkylthio. C« alkylsutfonyl. C„ aiylsuffinyl (t^fluor^thvIV 
«j|fonyl cyano. nitro. amino, mono-and di(C« alkyl)amino. or (C« alkylLbonylSo; ^*"*'"°"^^*^y'>- 
R and R are each independently hydrogen, aryl. cydo C„ alkyl. C« alkenyl. C„ alkynyl. (aryl)C« alkenvl 
or C„ alkyl optionally substituted with aryl. hydroxy, amino, mono-and di(C„WS,. pteri^fi!^ pV^^oS ^yl! 
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4-morpholinyI, piperazinyl. 4.(C,^ alkyl)-pipera2inyl. 4-(C.^ alkylcarbonyl)-pipera2inyl, 4-(C,^ alkyloxy-car- 
bonylhpiperazinyl or 4-((aryl) C.^ alkyl)-pipera2inyl; 

and R* may also be C,^ alkylcarbonyl, C.u alkyloxycarbonyl. (aryl)C,^alkyloxycarbonyl or (aryl)carbonyl; 
wherein aryl is phenyl, optionally substituted with up two 3 substituents each independently selected from 
5 the group consisting of halo. C« alkyl. C^alkyloxy. trifluoromethyl. hydroxy, mercapto. C.^ alkylthio. C. 
talkylsulfonyl, C,-.alkylsu!finyl, trifluoronnethylsulfonyl. cyano. nitro, amino, mono-and di (C,^alkyl)amino and - 
(Chalky lcarbonyl)amino. 

In the foregoing definitions the term "halo" is generic to fluoro. chloro, bromo and iodo; "C.^ alkyr is 
meant to include straight and branched saturated hydrocarbon radicals, having from 1 to 6 carbon atoms, 

70 such as. for example, methyl, ethyl, l-methylethyl. 1.1-dimethylethyl. propyl, butyl, pentyl, hexyl and the 
like; "cycio C« alkyl" .embraces cyclopropyl. cyclobutyl. cyclopentyl and cyclohexyl; "C,^ alkenyl" is meant 
to include straight and branch chained hydrocarbon radicals containing one double bond and having from 2 
to 6 carbon atoms such as. for example, ethenyl, 3-propenyl, 2-butenyl and the like; "C„ alkynyl" is meant 
to include straight and branch chained hydrocarbon radicals containing one triple bond and having from 2 to 

75 6 carbon atoms such as. for example, ethynyl. 3-prof>ynyl, 2-butynyl and the like. 

Preferred compounds within the invention are those wherein Ar is halothienyl or a radical of formula (a) 
wherein R' and R' are, each independently, hydrogen, halo, trifluoromethyl, C.^ alkyloxy. hydroxy or C.^ 
alkyl; R* is hydrogen; R is hydrogen. Cui alkyl. phenyl or halophenyl; R' and R' are. each independently, 
hydrogen, halo, trifluoromethyl or C,^ alkyl; and R* is hydrogen or C,^ alkyl. 

20 Particularly preferred compounds within the invention are those preferred compounds wherein Ar is a 
radical of formula (a) wherein R' is halo. R' and R" are hydrogen. R is hydrogen or C-g alkyl. R' and R= 
independently are halo or hydrogen. 

More particularly preferred compounds within the invention are those particulariy preferred compounds 
wherein R' is 4-chloro, R is hydrogen. R' is 2-chloro. R' is 6-chloro or hydrogen and R* is hydrogen. 

25 The most preferred compounds within the invention are 2,6-dichloro-a-(4-chlorophenyl)-4-(3.4,5.6- 
tetrahydro-3.5-dioxo-1.2.4-tria2in-2(1 H)-yl)ben2eneacetonitrile and 2-chloro-a-(4-chlorophenyl)-4-(3.4.5.6- 
tetrahydro-3,5-dioxo-1,2.4-tria2in-2(1 H)-yl)benzeneacetonitriie and the pharmaceutically acceptable acid 
addition, metal or amine substitution salts thereof. 

The compounds of formula (I) may conveniently be prepared by a reduction reaction of the correspond- 

30 ing 1.2.4-tria2ine-3.5-(2H.4H)-dione of formula (II). or an acid-addition salt, metal or amine substitution salt 
form thereof, thus preparing a compound of formula (I) wherein R* is hydrogen, said compounds being 
represented by the formula (l-a). and if desired, subsequently reacting the compounds of formula (l-a) with a 
reagent R'-^-W (III), thus preparing compounds of formula (I), wherein R^ is other than hydrogen, said 
compounds being represented by the formula (l-b). In (III) W represents an appropriate reactive leaving 

35 group such as, for example, halo, e.g.. chloro. bromo or iodo, or a sulfonyloxy group, e.g. methylsulfonyloxy 
or 4-methylphenyl-sulfonyloxy and R*"^ has the previously defined meaning of R'. provided that it is not 
hydrogen. 
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The said reduction reaction is convenientiy conducted following art-known procedures for converting a 
1.2,4-tnazine-3.5-{2H.4 H).dione into a 5.6-dihydro-1.2.4-triazine-3.5(2H.4H)-dione moiety. A number of such 
procedures are described in for example th Published Eur. Pat. Application No. 0.154 885 and the 
ret r nces cited therein. 

Said reduction reaction may for example be conducted by contacting the starting material of formula - 
(II) with hydrogen m the presence of an appropriate catalyst such as. for example. Raney-nickel platinum 
palladium. platinum(IV) oxide, and tiie liice. Preferably, said reduction reaction is conducted by reacting th^ 
starting material {») with zinc in acetic acid or tin(II) chloride in hydrochloric acid, optionally in the presence 
of a reaction-inert organic solvent or mixture of such solvents such as. for example, a lower alkanol e g 
methanol or etiianol; a hydrocartxn. e.g. methylbenzene or dimetiiyibenzene: a ketone. e.g. 2-propai^oiS" 
1-butanone: an ether, e.g. tetrahydrofuran. 1 .2-dimethoxyethane. l.4-dioxane. an ester. e.g. etiiyl acetate' 
N,N-dimethylformamide. N.N-dimethylacetamide: pyridine; acetic acid. Higher temperatures may be used to 
enhance the reaction rate. 

The alkylation reaction of (l-a) witii the reagent R-'-W may be conducted following art-known N - 
alkylation procedures. The alkylation reaction is convenientiy conducted in an inert organic solvent suchls 
for example, an aromatic hydrocarbon, e.g., benzene, metiiylbenzene. dimethylbenzene. and tiie like- a 
lower alkanol. e.g.. methanol. ..ettiandl. 1-butanol and the like: a ketone, e.g.. 2-propanone 4-methy|l2- 
pentanone and tiie like; an ether, e.g.. 1.4-dioxane. I.l'-oxybisethane. tetrahydrofuran and tiie like- NN - 
dimettiytformamide (DMF): N.N-dimethylacetamide (DMA); niti-obenzene: dimethyl sulfoxide (DMs6)'~ - 
metiiyl-2-pyrrolidinone: and the like. The addition of an appropriate base such as. for example, an alkali 
metal carbonate or hydrogen cartjonate. sodium hydride or an organic base such as. for example N N - 
diethylethanamine or N-(1-methyletfiyl)-2-propanamine may be utilized to pick up tiie acid which is liberated 
dunng the course of ttie reaction. In some drcumstances the addition of an iodide salt, preferably an alkali 
metal iodide, is appropnate. Somewhat elevated temperatures may enhance ttie rate of tiie reaction 

The compounds of fonnula (I) wherein R' is cyano. said compounds being represented by the fomiula 

r2 o 



may altematively be prepared by converting the hydroxy function of a triazinedione of formula 

r2 o 
Ar-c-C' >=o 



(IV) 



3 '5 
R R^ 



into a nitrile function. 

The converelon of {IV) into (I-c) may be effected by art-known procedures. For example, by first 
converting the hydroxy function into a suitable leaving group and subsequently converting ttie said leaving 
group tn the ttius obtained intermediate having ttie formula • 



r2 



R BT 



into a nitrile function. 
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In (V) W has the meaning of an appropriate reactive leaving group such as, for example, halo. e.g.. chloro, 

bromo or iodo, or a sulfonyioxy group, e.g. methylsuifonyloxy or 4-methylphenylsulfonyloxy. 

For example, where W represents chloro. the intermediates (V) may be prepared by reacting (IV) with 

thionyi chloride in a suitable reaction-inert solvent. 
5 The conversion of (V) into (l-c) may be effected, e.g.. by reacting (V) with a cyanide, such as, for 

example, an alkalimetal cyanide, e.g. potassium cyanide, sodium cyanide; copper cyanide; silver cyanide 

and the like, if desired, in the presence of an appropriate solvent. 

The compounds of formula (I) can also be prepared by reacting a 5.6-dihydro-1 .2,4-tria2ine-3;5(2H ,4tD- 

dione having the formula (VII) with a reagent of formula (VI) following art-known procedures for arylating an 
10 amine functionality. 



20 



35 




7S ^^^XJ/ + hn N=0 (I) 




(VI) (VII) 



In (VI) W represents an appropriate reactive leaving group as defined hereinabove and preferably is 
halo. The reaction of (VI) with (VII) is most conveniently conducted in an appropriate reaction-inert solvent, 
preferably at higher temperature and in the presence of a suitable base. Suitable reaction inert solvents 
may. for example, be aromatic hydrocarbons, e.g.. benzene, methylbenzene and dimethylbenzene; haloge- 
ns nated hydrocarbons, e.g. trichloromethane and trichloroethane; dipolar aprotic solvents such as N.N- 
dimethylformamide. N,N-dimethyiacetamide. dimethylsulfoxide and the like. 

The compounds of formula (I) can also be converted into each other following art-known procedures of 
functional grouptransformation. Some examples will be cited hereinafter. 

In order to simplify the structural representations of the compounds of formula (I) in the schemes 
illustrating these grouptransformation procedures, the 



r2 



^5 

^ group will hereafter be represented by the symbol D. 

For example, the compounds of formula (I) wherein R' is cyano, said compounds being represented by 
the formula (l-c) may partially or completely be hydrolysed, thus yielding compounds of formula (I) wherein 
the radical R' is a carboxyl or an aminocarbonyl group, the former compounds being represented by the 
formula (l-e), the latter by (l-d). The said partial hydrolysis reaction is preferably conducted in an aqueous 
acidic medium, e.g. an aqueous sulfuric, hydrochloric or phosphoric acid solution, at room temperature or at 
slightly increased temperature. Complete hydrolysis is accomplished when increasing either the reaction 
temperature or the reaction time or both. In the said complete hydrolysis reaction it may be advantageous 
to add a second acid to the reaction mixture, e.g. acetic acid. In turn, the compounds of formula (l-d) can 
further be hydrolysed to obtain compounds of formula (l-e) by treating the starting compounds of formula (I- 
d) with an aqueous acidic solution in the same way as for obtaining (l-e) from (l-c). 
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CN 
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Ar-C-D 

I 

R 

(I-c) 
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partial 
hydrolysis 




(I-d) 



hydrolysis hydrolysis 



o=c 
I 

Ar-C-D 
I 

R 

Cl-e) 



25 



30 



35 



40 



45 



<I"C) 



S=C-NH2 

Ar-C-D 
I 

R 



(I-f) 



tr^^fllnt L converted to the corresponding acylhalides of formula (l-o) bv 

freatment w,th a suitable halogenating agent such as. for example, thionyl chlonT oeSL^ 
orophosphorane sulfuryl Chloride, "me thus obtained acylhalides of formula I^TcTfuC be deS^^ 

r rs^Tm^inro^rain^^^^^ r r " ---f ----- 0?^^^^ 

tetrahydrofuran.acetonltr1.e%chloUerane' oTSorlr^i^^^^^ ^"^^ " ^ 

Erbu°;;.^=-^^^^^^^^^ 

complex metal alkyl. in a suitable solvent, e.g. tetrahydrofuran copper(l) ,od.de. or with a 

SSSio ,?i or !lii.dlmethylac«an,lde m fte presence of an SZ 
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halogenatton 



COhalo HN 



.10 



(I-f) 



Ar-C-D 

I 

R 



0=C-N 
I 

Ar-C-D 
R 



.10 



(I-h) 



esterificatlon 



(i-g) 



cui 



0=C-0-R 
I 

Ar-C-D 

I 

R 

(I-k) 



9-a 



C^^^alkyl 



0=C-(C, ^ alkyl) 



I 

Ar-C-D 
I 

R 

(I-j) 



'1-6 



arylhalide/Lewis acid 



0==C-(aryl) 
. I 
Ar-C-D 
I 

R 



(I-i) 



The compounds of formula (I), wherein either R* or is hydrogen may be converted to the compounds 
of formula (I) having an R* and/or R* other than hydrogen by N-alkylating or N-acylating the starting 
compounds following art-known procedures, e.g. following the same procedures as described hereinabove 
for the preparation of (I-b) starting from (l-a). 

The compounds of formula (I) which contain an Ar moiety which is a phenyl radical substituted with one 
or more aikyloxy radicals may be converted to the corresponding alkylcarbonyloxy compounds by treating 
the starting compounds with an alkanoic acid in the presence of anhydrous hydrohalic acid, e.g. 
hydrobromic acid in acetic acid. The said alkylcarbonyloxy compounds can in turn be converted to the 
corresponding hydroxyphenyl compounds by a suitable hydrolysis reaction, e.g. by treatment with an 
aqueous hydrohalic solution. 

A number of intermediates and starting materials in the foregoing preparations are known compounds 
which may be prepared according to art-known methodologies of preparing said or similar compounds and 
others are new. A number of such preparation methods will be described hereinafter in more detail. 

Several of the intermediates of formula (II) are known compounds and their synthesis is described in 
the Published Eur. Pat. Application No.0.170.316. 

They may generally be prepared by cyclizing an intermediate of formula 



40 



45 



60 



55 




(VIII) . 



(IX). 



In the intermediates (VIII) L has the meaning of an appropriate leaving group such as C,^ aikyloxy, halo and 
the like. The group E, as described in the intermediate (Vlll) and the triazinedione (IX). repr sents an 
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appropriate electron attracting group which may conv niently be eliminated from the dione (IX) such as for 
example, a cartxaxyl. a sulfonyloxy. a suffinyloxy group or a precursor and/or derivative thereof e g* an 
ester, an amide, a cyanide, a C« alkyisulfonyloxy. phenylsulfonyloxy. C« alkylphenylsulfonyloxv 'and 
halophenylsulfonyloxy and the like like groups. y r « u 

A particularly suitable process for preparing Intermediates of formula (II) consists of cyclizing an 
mterniediate of formula (Vlll-a) and eliminating the E' functionality in the thus obtained intennediate of 
formula (IX-a). In (Vlll-a) and (IX-a) E' represents a cyano. Cu. alkyloxycarbonyl or amido group 



Ar-c- 



6 R^O 

II I II 

N=C-C-N-C-L 



(viii-a) 



cyclization reaction 




The cyclization reaction may be effected following art-known cyclization procedures as described for 
example, in Monatshefte der Chemie. 94. 258-262 (1963). e.g. by heating the starting compound of formula 
(Vlll-a) over its melting point, or by refluxing a mixture of (Vlll-a) with a suitable solvent such as for 
example, an aromatic hydrocarbon, e.g. benzene, methylbenzene. or dimethylbenzene. an acid e g acetic 
acid, optionally in the presence of base. e.g. potassium acetate, sodium acetate and ttie like 

The elimination of the E' functionality may be effected following art-known procedures as described for 
example, in Monatshefte der Chemie. 96 . 134-137 (1985). e.g. by converting (IX-a) into a carboxylic acid - 
(X) in a suitable aadic reaction medium such as acetic acid, aqueous hydrochloric acid solutions or 
mixtures thereof. Elevated temperatijres may enhance the rate of tfie reaction. 

The thus obtained cartioxylic acids of formula 



^'^-<f\' , ">-N )4 (X) 



CCX)H 



may be converted into an intermediate of fomiula (II) by art-known decarboxylation reaction procedures 
e^g. by heating the carboxylic add (X) or by heating a solution of (X) in-2-mercaptoacetic acid as described 
for example, in US Patent No. 3.896.124. 

The intermediates of formula (VIII) may generally be prepared by reacting a diazonium salt of fonnula - 
PO) witii a reagent of formula (XII). wimuia 
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^ (VIII) 



(XI) 

as described in (X!) has the meaning of an appropriate anion and E and L. as described in (Xll). 
have the previously defined meanings. 

The reaction of (XI) with (Xll) may conveniently be conducted in a suitable reaction medium as 
described, for example, in Monatshefte der Chemie, 94, 694-697 (1963). Suitable reaction mediums are. for 
example, aqueous sodium acetate solutions, pyridine and the like. 

The starting diazonium salts (XI) may be derived from a corresponding amine of formula (XIII) following 
art-known procedures, e.g. by reacting the latter with an alkalimetal or earth alkaline metal nitrite, e.g. 
sodium nitrite, in a suitable reaction medium. 



20 




(XI) 



' (XIII) 




E O R O 

r' 11 I II 

CH2-C-M— C-L 
(XII) 



In the hereinabove-described reaction scheme M"* is a alkalimetal or earth alkaline metal kation and n is 
the integer 1 or 2. 

The amines of formula (XIII) may be prepared following procedures analogous to those described in 
U.S. Patent No. 4,005.218. 

The triazinediones of formula (IV) may conveniently be prepared by reducing the corresponding 1.2.4- 
triazine-3.5(2H,4 H)-diones of formula (XIV) following the same procedures as described hereinabove for the 
preparation of (I) starting from (II) and. if desired, by further N-alkylating the thus obtained triazinedione of 
formula (IV-a) with a reagent R'-^-W (111) following the same procedures described hereinabove for the 
preparation of (l-b) starting from (l-a). 




(IV-b) 

55 

The triazinediones of formula (XIV) may be prepared following the procedures described in US Rat nt 
No. 3,912,723. 
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formula 



The int rmedfates of formula (II) wherein R' Is cyano. said intermediates being represented by the 



r2 o 



r3 



may alternatively be prepared by converting the hydroxy function of a triaanedlone of formula 




(XV) 



into a nitrile function. 

The conversion of (XV) into (Il-a) may be effected by art-known procedures. For example, by first 
converting the hydroxy function into a suitable leaving group and subsequently converting the said leaving 
group in the thus obtained intermediate having the formula leavmg 




(XVI) 



into a nitrile function. 

In OO/I) W has the previously defined meaning of an appropriate reactive leaving group 

For example where W represents chloro. the intermediates (XVI) may be prepared by reacting (XV) 
with thionyl chlonde in a suitable reaction-inert solvent / y h h uy reaOTng tAvj 

The conversion of (XVI) into (Il-a) may be effected, e.g.. by reacting (XVI) with a cyanide, such as for 
examole. an alkalimetal cvgrjirie on nntaee;..™ ^..^^-.^^ _ »-y«iiuc. !>ui-n as>, ror 

anri Hio liiro if HoeircH in ^« ' -r'""-". ouu.cin. cyaiiiueT copper cyaniae: silver cyanide 

and the like, if desired, in the presence of an appropriate solvent 

dionrofTru^'^^^m' 'T"'^ ^"^ ""^^ alternatively be prepared by reacting a 1 .2.4.tria2ine-3.5.(2H.4a>. 
HLTnhoVh ^^ ^" compound of fomiula (VI) following the same procedur"^"i 

descnbed hereinabove for flie preparation of (I) starting from (VI) with (Vli). 



(VI) (XVII) 



of f^SionTn^S't^ J?^^ ^"^ can also be converted into each other following art-known procedures 
foIl^nTr^ ^mTT'TT^^"-.. ""'"'^ °' groupstransformations aTe represented by tS 

S^Snemi me ^ "^"^^ representations of the intermedfateT of formula (II) in 
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•jroup will hereafter be represented 
by the symbol D*. 



CN 
I 

.Ar-C-D* 

I 

R 

(Il-a) 



partial 
hydrolysis 




(Il-b) 



hydrolysis 




hydrolysis 

I 

0-C 
I 

Ar-c-D 
I 

R 

(Il-c) 

The convertion of (ll-a) to (Il-b), of (ll-a) to (Il-c) and of (il-b) to (Il-c) can conveniently be done following 
the same procedures as described hereinabove for the conversion of (l-c) to (l-d). (l-c) to (l-e) and of (l-d) to 
(l-e). 

A further series of such groupstransformations can be represented by the following scheme. 



(Il-a) 



S=C-MH. 
I 

Ar-C-D' 
I 

R 



(Tl-d) 



(Il-d) 



halogenation 



COhalo HN 
I 



.10 



esterif ication 



0=C-0-R 
I 

Ar-C-D 
I 

R 



9-a 



Ar-C-D ' 
I 

R 



(Il-e) 



R^^OH 



o=C-(C. - alkyl) 



I 

Ar-C-D 
I 

R 



0=C-N ^ 

Ar-C-D' ^ 
I 

R 



10 



(Il-f) 




arylhalide/Lewis acid 



o=C-(aryl.) 
I 

Ar-C-D 
I 

R 



(Il-i) 



(IX-h) 



(Il-g) 
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The convertion of (ll-a) to (ll-d). of (IW) to (ll-e). of (ll-e) to (ll-f). of (ll-d) to (ll-l). of (11^) to (fW) of (ll-e) 
to (Il-h) and of (ll-e) to (ll-g) can conveniently be done following the same procedures as described 
heremabpye for the conversion of (l-c) to (l-f). of (l-f) to (l-g). of (l-g) to (l-h). of (1-0 to (l-k). of (1^) to (l-k). of 
(l-g) to (l-j) and of (l-g) to (l-i). 

The intermediates of formula (II).. wherein R* is hydnsgen may be converted to the compounds of 
formula (II) having an R« other than hydrogen by N-alkylating the starting compounds following art-known 
procedures. e.g. the procedures described hereinabove for the preparation of (l-b) starting from (l-a) 

The intemnediates of formula (II) which contain a phenyl radical substituted with one or more alkyloxy 
radicals may be converted to the con-esponding alkylcarbonyloxy compounds which in turn may be 
converted to the con-esponding hydroxyphenyl compounds following the same procedures as described 
hereinabove for the analogous conversions of the compounds of formula (I). 

An additional feature of the present invention comprises the fact that a number of intermediates 
mentioned m the foregoing preparation schemes are novel compounds. 

More particularly, the intermediates of formula (II) wherein R' is otiier than cyano. and the intennediates 
of fonnula (II) wherein R' is cyano and in the latter case one of the following conditions is met 

a) R is otiier than hydrog^. CMalkyl. cycio C«alkyl or aryl; or 

b) Ar is ottier tiian a radical of formula (a) wherein in said radical of formula (a) R' is other than 
hydrogen, halo, hffluoromethyl. C« alkyl. C« alkyloxy. C« alkytttiio or C« alkylsulfonyl; or 

c) R* is otiier than hydrogen, halo, trifluorometiiyl or C« alkyl; or 

d) R* is other tfian hydrogen, said intermediates being represented by tiie fomiula 




(Il-j) 



and the pharmaceuticaily acceptable acid-addition, metal or amine substitution salts, and stereochemically 
isomenc forms thereof are novel compounds. 

Preferred, particularly preferred and more particularly prefen-ed intermediates of formula (Il-j) are those 
of which the prefen-ed. particularly prefen-ed and more particularly preferred compounds of formula (I) can 
be derived . i.e. those intermediates wherein Ar^. r. r', r-. r- and r* are as defined hereinabove for the 
corresponding radicals Ar, R. R'. R^ R' and R* of ttie preferred, particularly preferred and more particularly 
preferred compounds of fonnula (I). ^ 

Furttiemiore. the phamiaceutically acceptable metal or amine substitution salts of those intermediates 
of formula jll). wherein Ar is a radical of formula (a), and wherein R*. R' and R' are each independentiy 
..,^.^aR, ..a.G. tr^.uGrG... ethyl. C... alkr/!. C« aikylxoy. C« alicylihio. or C« aikylsuifonyi; R- and n= are each 
independentiy hydrogen, halo, totfluorometiiyl or alkyl; and wherein R' is cyano. R* is hydrogen and 
wherein R is hydrogen. C„ alkyl. cycIo C„ alkyl or phenyl optionally substituted witii up to 3 substitijents 
"^"^ ^ consisting of halo, faifluoromettiyl. C« alkyl. C« alkyloxy. C„ 

alkylttiio and C« alkylsulfonyloxy. said compounds being represented by the formula 




CN 

(ii-k). 



and the stereochemically isomeric forms thereof are also novel compounds. 

Preferred are those metal or amine salts of ttwse intemiediates of fomiula (ll-k) wherein R»- is hato 
and rnore preferabtyjs chloro^ R'- and R- are hydrogen. R- is hydrogen or C« alkyl and more preferably 
IS "^ydrogen and R'- and R»- Independentiy are hydrogen, halo. C« alkyl or C« alkyloxy and more 
preferably R'- is chloro and R*- is hydrog n or chtoro. y u y ana more 
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Both the intermediates of formula and (ll-k) are not only novel compounds useful in the preparation 
of the compounds of formula (I), but they also possess a'hti-protozoal and more particularly anti-coccidial 
activity. 

The compounds of formula (I) and the intermediates of formula (II) may be converted to their 

5 therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as. for 
example, inorganic acids, such as hydrohalic acid. e.g. hydrochloric, hydrobromic and the like, and sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, 
hydroxyacetic, 2-hydroxy-propanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2- 
butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1 ,2.3-pro- 

10 panetricarboxylic, methanesulfonic, ethanesulfonic. benzenesulfonic, 4-methylben2enesulfonic, cyclohex- 
anesijlfamic, 2-hydroxyben20ic. 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can 
be converted by treatment with alkali into the free base form. 

The compounds of formula (!) and the intermediates of formula (II), containing one or more acidic 
protons, may also be converted to their therapeutically active non-toxic metal or amine substitution salt 

75 forms by treatment with appropriate organic or inorganic bases. Appropriate inorganic bases may, for- 
example, be ammonia or bases derived from alkali or earth alkaline metals, e.g. alkali metal or earth alkaline 
metal oxides or hydroxides such as lithium hydroxide, sodium hydroxide, potassium hydroxide, magnesium 
hydroxide, calcium hydroxide, calciumoxide and the like; alkalimetal or earth alkaline metal hydrides, e.g. 
sodium hydride, potassium hydride and the like; alkalimetal hydrogen carbonates or carbonates, e.g. 

20 sodium carbonate, potassium carbonate, sodium hydrogen carbonate, calcium carbonate and the like. 
Appropriate organic bases may. for example be primary, secondary and tertiary aliphatic and aromatic 
amines such as, for example, methylamine. ethylamine, propylamine, isopropylamine. the four butylamine 
isomers, dimethylamine, diethylamine. diethanolamine, dipropylamine. diisopropylamine, di-n-butylamine, 
pyrrolidine, piperidine. morpholine, N-methylmorpholine. trimethylamine. tripropylamine. quinuclidine. pyr- 

25 idine. quinoline, isoquinoline. diethanolamine and 1 ,4-dia2abicyclo[2.2.2]octane; or quaternary ammonium 
bases e.g. tetramethylammonium hydroxide, trimethyibenzylammonium hydroxide, triethylbenzylammonium 
hydroxide, tetraethyiammonium hydroxide, and trimethylethyiammonium hydroxide. 

It is obvious from formulae (I) and (II) that the compounds of the present invention have an asymmetric 
carbon atom. Consequently, these compounds may exist under two different enantiomeric forms. Pure 

30 enantiomeric forms of the compounds of formula (I) and the intermediates of formula (II) may be obtained 
by the application of art-known procedures. 

The compounds of formula (I) and the intermediates of formula (II), the pharmaceutically acceptable 
acid addition salts, metal or amine substitution salts and the possible stereochemically isomeric forms 
thereof are useful agents in combatting Protozoa . For example, said compounds are found to be active 

35 against a wide variety of said Protozoa such as, for example, Sarcodina . Mastiooohora . Ciliophora and 
Sporozoa . 

The compounds of formula (I) and the intermediates of formula (II), the pharmaceutically acceptable 
acid addition salts, metal or amine substitution salts and the possible stereochemically isomeric forms 
thereof are especially useful agents in combatting Rhizopoda such as. for example. Entamoeba : and 

40 Mastioophora such as, for example. Trichomonas , e.g. Trichomonas vaginaiis . Histomonas. e.g. Histomonas 
maleaoridis , and Trypanosoma spp. 

In view of their potent activity in combatting Protozoa the compounds of this invention constitute useful 
tools for the destruction or prevention of the growth of Protozoa and more particularly they can effectively 
be used in the treatment of subjects suffering from such Protozoa . 

45 In view of the potent activity in combatting Protozoa this invention provides valuable compositions 
comprising the compounds of formula (I) and the intermediates of formula (II), the acid addition salts, metal 
or amine substitution salts or possible stereochemically isomeric forms thereof, as the active ingredient in a 
solvent or a solid, semi-solid or liquid diluent or carrier, and, in addition, it provides an effective method of 
combatting Protozoa by use of an effective anti-protozoal amount of such compounds of formula (I) and the 

50 intermediates of formula (II), or acid addition salts or metal or amine substitution salts thereof. Anti-protozoal 
compositions comprising an effective amount of an active compound of formula (I) or an active intermediate 
of formula (II). either alone or in combination with other active therapeutic ingredients, in admixture with 
suitable carriers may be readily prepared according to conventional pharmaceutical techniques for the usual 
routes of administration. 

55 Preferred compositions are in dosage unit form, comprising per dosage unit an effective quantity of the 
active ingredient in admixture with suitable carriers. Although the amount of the active ingredient per unit 
dosage may vary within rather wide limits, dosage units comprising from about 10 to about 2000 mg of the 
active ingredient are preferred. 
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In View of th anti-protozoal properties of the compounds of formula (I) and the intermediates of fonnula 
(II) It IS evident that the present invention provides a method of inhibiting and/or eliminating the develop- 
ment of Protozoa in warm-blooded animals suffering from diseases caused by one or more of those 
Protozoa by the administration of an antiprotozoal effective amount of a compound of formula (I) and 
intermediates -of formula (II), a phanmaceutically acceptable add addition salt metal or amine substitution 
salts or a possible stereochemically isomeric form thereof. 

More particuiarfy. in view of their extremely potent activity in combatting CDoccidia tfie compounds of 
this invention are very useful in the destruction or prevention of the growth of Coccidia in warm-blooded 
animals. Consequentiy. the compounds of formula (I) and tfie intemnediates of formula (11). tfie add addition 
salts, metal or amine substitution salts and possible stereochemically isomeric fonns thereof are particularly 
useful anti-cocddial agents as well as coccidiostatics. 

Due to their useful anti-cocddial and cocddiostatic activity the subject compounds may be admin- 
istered In combination with any solid, semi-solid or liquid diluent or carrier as described hereinabove 
Additionally, due to tfieir useful cocddiostatic activity tfie subject compounds may be mixed with any kind 
of feed supplied to warm^Dlooded animals altiiough it may also be administered while dissolved or 
suspended in the drinking water. 

The following examples are. .intended to illustrate and not to limit ttie scope of the present invention. 
Unless otherwise stated ail parts therein are by weight. 



EXAMPLES 

A ) Preparation of Intermediates 
25 Example 1 
Procedure A 



To a stirred mixture of 16 parts of 2-[3-ch!oro-4-{(2,4-dichlorophenyl)hydroxymethyl]phenylh1,2,4. 

JO- tria2ine-3,5(2 H.4ti>-dione and 150 parts of trichloromethane are added dropwise. during a period of 5 

minutes. 16 parts of thionyl chloride. Upon completion, stining is continued for 3 hours at reflux 

temperature. The reaction mixture is evaporated in vacuo . Methyibenzene is added and the whole is 

evaporated again, yielding 2-[3-chloro-4-[chloro(2,4-dichloroph€nyI)methyi]phenyl].l .2.4-tria2ine-3 5(2 H 4HV 
dione. • \ — . — / 

35 A mixture of 12 parts of 2.[3-chloro-4.[chloro(2,4-dichlorophenyl)methyi]phenyl}-1.2.4.tria2ine-3.5(2 

H.4H)-dione and 5.4 parts of copper cyanide is stirred and heated first for 3 hours at 130*'C and for 3 hours 
at 180*»C, After cooling, tfie precipitated product Is dissolved in a mixture of trichloromettiane and methanol 
(90:10 by volume). The inorganic predpitate is filtered off and the filtrate is evaporated in vacuo Th 
residue is purified by column chromatography over silica gel using first a mixtijre of trichloromethane and 

~ ^ A— • -/ o.uQiiu 1 Mc vu'c iiocuOiis are conecieci ano the eiuent is evapofarad Tne 

residue is dissolved in 20 parts of N ,N-dimethylformamide and 25 parts of I.V-oxyblsethane. The product 
IS allowed to crystallize, filtered off and dried, yielding 2-chloro-«-(2.4-dichlorophenylH-(4.5-dihydrD-3 5- 
dioxo-1.2.4-triaiin-2(3 H)-yl)t)en2eneacetonitrile (intermediate 1). 



Procedure B 



To a Stirred mixture of 68 parts of 1-chloro-2-methoxy-4^itrol5en2ene. 230 parts of a sodium hydroxide 
solution 50%. 5 parts of N.N.Nrtriethyltjenzenemethanaminium chloride and 360 parts of tetrahydrofuran is 

50 added dropwise. during a 5 minutes period, a solution of 43^ parts of A-chlorobenzeneacetonitrile in 90 
parts of tetrahydrofuran. Upon completion, stining is continued for 4 hours at 60- C. The reaction mixture Is 
poured into 2000 parts of cojshed ice. The whole is acidified with concentrated hydrochloric acid The 
layers are separated. The aqueous phase is extracted witti dichloromethane. The combined exb-acts are 
dned. filtered and evaporated. The residue is crystallized from 2^-oxybispropane. The product is filtered off 

55 and dned. yi Iding a-<4-chlorophenyl)-2-metiioxy-4-nitrobenzeneacetonitrile. 
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A mixture of 8.1 parts of a-(4-chlorophenylh2-methoxy-4-nitrobenzeneacetonitrile, 2 parts of a solution 
of thiopene in methanol 4% and 200 parts of methanol is hydrogenated at normal pressure and at 5Q*C 
with 2 parts, of platinum-on-charcoal catalyst 5%. After the calculated amount of hydrogen is taken up, the 
catalyst is filtered off and the filtrate Is evaporated m vacuo . The residue is stirred in a small amount of 2- 
5 propanol. The product is filtered off and dried, yielding 4-amino-a-{4-chloroph nyl)-2-methoxyben- 
zeneacetonltriie. 

To a stinred and cooled (5-1 0*C) mixture of 5.6 parts of 4-amino-cr-(4-chlorophenyl)-2-methoxyben- 
zeneacetonitrile, 6.2 parts of concentrated hydrochloric acid and 50 parts of acetic acid is added dropwise, 
during a 15 minutes period, a solution of 1.25 parts of sodium nitrite in 10 parts of water at about 10**C. 

70 Upon completion, the whole is stirred for 60 minutes and then 3.6 parts of anhydrous sodium acetate and 
2.8 parts of ethyl (2-cyanoacetyl)carbamate are added and stirring is continued for 2 hours at room 
temperature. The reaction mixture is poured into 250 parts of water. The product is filtered off, washed with 
water and dissolved in a mixture of trichloromethane and methanol (90:10 by volume). The organic layer is 
dried, filtered and evaporated. The residue is purified by column chromatography over silica gel using a 

75 mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated in vacuo, yielding ethyl [2-[[4-[(4-chlorophenyl)cyanomethyll-3-methoxyphenyl]- 
hydra2ono]-2-cyanoacetyl]carbamalB. 

A mixture of 8.3 parts of ethyl [2-[[4-[(4-chlorophenyl)cyanomethyl]-3-methoxyphenyl]hydra2onoh2- 
cyanoacetyljcarbamate, 1.77 parts of anhydrous potassium acetate and 100 parts of acetic acid is stirred for 

20 2 hours at reflux temperature. The reaction mixture is evaporated in vacuo . The residue is stirred in water. 
The product is filtered off and dissolved in trichloromethane. The organic layer is dried, filtered and 
evaporated. The residue is purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (90:10 by volume) as eluent. The pure fractions are collected and the eluent 
is evap>orated in vacuo , yielding 2-[4-[(4-chlorophenyl)cyanomethyl]-3-methoxyphenyl]-2,3.4,5-tetrahydro- 

25 3,5-dioxo-1 ,2,4-tria2ine-6-carbonitrile. 

A mixture of 4 parts of 2-[4-[(4-chlorophenyl)cyanomethyl]-3-methoxyphenyl]-2,3,4,5-tetrahydro-3.5- 
dioxo-1.2,4-triazine-6-carbonitrile, 24 parts of concentrated hydrochloric acid and 40 parts of acetic acid is 
stirred and refluxed for 3 hours. The reaction mixture is evaporated m vacuo and the residue is stirred In 
water. The product is extracted with a mixture of trichloromethane and methanol (90:10 by volume). The 

30 extract is dried, filtered and evaporated, yielding 2-[4-[(4-chlorophenyi)cyanomethyl]-3-methoxyphenyl]- 
2,3,4.5-tetrahydro-3.5-dioxo-1 ,2,4-tria2ine-6-carboxylic acid. 

A mixture of 4.2 parts of 2-[4-[(4-chlorophenyl)cyanomethyl]-3-methoxyphenyl]-2.3,4.5-tetrahydro-3.5- 
dioxo-1 ,2,4-triazlne-6-carboxylic acid and 13 parts of 2-mercaptoacetic acid is stirred and heated for 2 hours 
at 175*'C- After cooling, 150 parts of water are added. The aqueous phase is decanted and the remaining oil 

35 is stirred in water. The whole is treated with sodium hydrogen carbonate. The product is extracted with a 
mixture of trichloromethane and methanol (90:10 by volume). The extract is dried, filtered and evaporated. 
The residue is purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol (97:3 by volume) as eluent. The pure fractions are collected and the eluent is evaporated ijn 
vacuo . The residue is crystallized from 8 parts of acetonitrile. The product is filtered off. washed with 2.2'- 

40 oxybispropane and dried, yielding a-(4-chlorophenyl)-4-(4,5-dihydro-3.5-dioxo-1 .2.4-tria2in-2(3H )-yl)-3- 
methoxybenzeneacetonitrile (intermediate 2). 

Following the same procedures there are further prepared: 
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Example 2 

25 " 

To 30 parts of a sulfuric acid solution in water (90:10 by volume) were added portionwise during a 
period of 5 minutes 2 parts of 2-chloro-a-{4-chiorophenylH-(4,5-dihydro-3.5-dioxo-1,2,4-triazin-2{3 H)-yl)- 
benzeneacetonitrile at room temperature. Upon completion, stirring was continued for 2 hours at 80**C. The 
reaction mixture was poured into ice water. The product was filtered off. washed with water and purified by 
^° column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) 
as eluent. The pure fractions were collected and the eluent was evaporated in vacuo . The residue was 
stirred in 2.2'-oxybispropane. The product was filtered off and dried, yielding 1.1 parts (54%) of 2-chloro-a- 
(4-chlorophenyl)-4-(4,5-dihydro-3.5-dioxo-1 .2.4-triazin-2(3 H)-yl)-ben2eneacetamide; mp. leCT^C 
(intermediate 26). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
was also prepared: 

2.6-dichloro-a-(4-chiorophenyl)-4-(4.5-dihydro-3,5-dioxo-1.2.4-tria2in-2(3 IH)-yl)ben2eneacetamide; mp. 
276.4*' C (intermediate 27). 

40 

Example 3 

To a stirred mixture of 9,1 parts of concentrated sulfuric acid, 5 parts of acetic acid and 5 parts of water 
were added 1.5 parts of 2-chloro-a-(4-chlorophenyl)-4-(4.5-dihydro-3,5-dioxo-1,2,4-tria2in-2(3 H)-yl)- 
benzeneacetonitrile at room temperature. The whole was stirred and refluxed for 18 hours. The reaction 
mixture was poured Into 100 parts of ice water. The product was filtered off, washed with water and purified 
by column chromatography over silica gel using a mixture of trichloromethane, methanol and acetic acid - 
(95:4:1 by volume) as eluerrt. The pure fractions were collected and the eluent was evaporated in vacuo . 
The residue was stirred in 2,2'-oxybispropane. The product was filtered off and dried, yielding 0.9 parts - 
(59%) of 2-chloro-a-(4-chlorophenyl)-4-(4,5-dihydro-3,5-dioxo-1 .2.4-tria2in-2(3 H)'yl)ben2eneacetic acid; mp. 
196.3*C (intermediate 28). 



55 
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Example 4 



A mixture of 13^ parts of 2.6-dichloro-or-(4-chlorophenylH-(4.5^ihydro-3.S-dioxo.1^.4.triazin-2f3 HV 
yDbenzeneacetamide. 648 parts of concentrated hydrochloric add and 200 parts of acetic acid was stirr"i 
and refkjxed for 224 hours. The resulting product was filtered off. washed with water and taken up in 100 
parts of water. After treatment with a sodium hydroxide solution, the resulting solution was acidified with 
concentrated hydrochloric add. The product was filtered off and purified by column chromatography over 
siJica gel using a mocture of methylbenzene. tetrahydrofuran and acetic add (70:30:1 by volum7) eluent 
The pure fractions were collected and the eluent was evaporated, yielding 3.8 parts (27.8%) of 2 6-dichlora. 
a-(4s:hlorophenylM-(4.5-dihydro-3.5^ioxo-1.2.4.triaz>n-2(3 a)-yl)benzeneacetic add mp 219 
(intermediate 29). . k- w 



Examole 5 



A mixture of 6 parts of 2.6-dichloro-a-(4^lorophenyl)-4-(4.5-dihydro.3.5-dioxo.1.2.4-tria2in-2(3 tD-vi)- 
benzeneacetonrtrile. 1.5 parts-.of N.N^iethylethanamine and 40 parts of pyridine was stirred at "Toom 
temperature. Gaseous hydrogen sulfide was bubbled through the mixture during 24 hours. The solvent was 
evaporated in and the residue was stirred in water. The predpitated product was filtered off. stirred in 

2-propanol and filtered off again. The product was purified by column diromatography over silica gel using 
a m.>rture of tndiloromethane and methanol (97:3 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated ia vacya. The residue was crystallized from 18 parts of acetonitrile The 
product was filtered off. washed with 2.2'-oxybispropane and dried, yielding 1.4 parts (21.1%) of 2 6- 
2S7°-^it^Se^^^^^^^^ hD-yDbenzeneethanethioamide: mp. 

Following the same procedure there is prepared: 
^;^^^^^^°''^'^^^^''-^'''y'^'°-'^'^^^^^ HhyDbenzeneethanethioamide - 



Example g 



A mixture of 2 parts of 2.6-dichloro-ar-(4-chlorophenyi)-4-{4,5-dihydro-3.5-dioxo-1.2.4.tria2in-2(3 H)-yl)- 
l^nzeneacetic acd and 48 parts of thionyl chloride was stirred for 1 hour at reflux temperature The 
reaction m.«ure was evaporated, yielding 2.28 parts (100%) of 2.6-dichloro^(4-chlomphenyl)-4-(4 5- 
d.hydro-3.5-dioxo-1,2,4-tria2in.2(3 id)-yl)benzeneacetyl chloride as a residue (intemnediate 32) ^"""'^^^'^ 

Following the same procedure there is prepared* 

^Sl^'^a^lsr"''*'^"'''^'''^''''''''^"'^'^'"''^'' .2.4-tna2in-2(3 H)-y|)benzeneacetyl chloride - 



Example 7 



vhJljr K°fJ 2.6-dichloronH4-chlorDphenyl)-4.(4.5-dihydro-3.5.dioxo-1.2.4-triazin.2(3 HV 

Z^T^'! '^Zl. r °^ ^ hydrochloric ^d. The 

SnS^litZn^SJ with a mixture of trichloromethane and metiianol (95:5 by volume). The extract was 
dned. filtered and evaporated. The residue was purified by column chromatography over silica gel using a- 

col ected and «ie eluent was evaporated. The residue was washed with 2.2'-oxybispropane and dried 

oSnvi?J.^-'^i''^°''?-^'"'^ 
phenyl]acetyl]pipendine:mp. 21 6.9-C (intermediate 34). 
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Example 8 

A mixture of 2.28 parts of 2,6-dichloro-a-(4-chlorophenyI)-4-(4,5-dihydro-3.5-dioxo-1,2.4-tria2in-2{3 H)- 
yl)b8nzeneacetylchloride. 4.5 parts of pyrrolidine and 40 parts of acetonltrile was stirred for 17 hours at 

5 room temperature. After evaporation in vacuo, the residue was taken up in water and the mixture was 
acidified with hydrochloric acid. The product was extracted with trichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by column chromatography over silica gel using a mixture 
of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the 
eiuent was evaporated. The residue was dried in vacuo for 48 hours at 110*'C, yielding 0.8 parts (36.2%) of 

70 1-(2-(4-chlorophenyl)-2-[2.6-dichloro-4-(4.5-dihydro-3.5-dioxo-1.2.4-tria2in-2(3 ID-yl)phenyl]-acetyl]- 
pyrrolidine; mp. 153.9**C (intermediate 35). 



Example 9 

75 

To a stirred mixture of 1 0 parts of 1 -methylpiperazine in 45 parts of tetrahydrofuran was added 
dropwise a solution of 6.7 parts of 2.6-ciichloro-a-(4-chlorophenyl)-4-(4.5-dihydro-3.5-dioxo-1,2.4-tria2in-2(3 
H)-yl)ben2eneacetyl chloride in 45 parts of tetrahydrofuran during a period of 5 minutes. Upon completion 
addition, stirring was continued for 2 hours at room temperature. After evaporation in vacuo , the residue was 
20 purified by column chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 
by volume) as eiuent. The pure fractions were collected and the eiuent was evaporated in vacuo . The 
residue was boiled in acetonltrile. After cooling, the precipitated product was filtered off. washed with 2.2'- 
oxybispropane and dried, yielding 4.8 parts (62.8%) of 1-C2-(4-chlorophenyl)-2-[2.6-dichloro-4-(4.5-dihydro- 

3.5- dioxo-1 .2,4-tria2in-2(3 H)-yl)phenyl]acetyl]-4-methyipipera2ine; mp. 26l.5*'C (intermediate 36). 
25 Following the same procedure there was also prepared: 

2.6- dichloro-a-(4-chlorophenyl)-4-(4,5-dihydro-3,5-dioxo-1 ,2,4-tria2in-2(3 H)-yl)-N-methyiben2eneacetamide; 
mp. 278.7'C (intermediate 37). 

Following the same procedure there are further prepared: 
2-chloro-o-(4-chlorophenyl)-4-(4.5-dihydro-3,5-dioxo-l.2,4-tria2in-2(3 tD*yi)"N-methylben2eneacetamide 
30 (intermediate 38). - 

4-acetyl-1-[2-(4-chlorophenyl)-2-[2-chloro-4-(4,5-dihydro-3.5-dioxo-l .2,4-tria2ln-2(3 H)-yl)phenyl]acetyI]- 
piperazine (intermediate 39). 

1-[2-(4-chlorophenyl)-2-[2-chloro-4-(4.5-dihydro-3.5-dioxo-1,2,4-triazin-2(3 H)-yl)phenylacetyl]-4- 
(phenylmethyOpiperazine (intermediate 40). 

35 

Example 10 

A mixture of 4.7 parts of aluminium trichloride and 67,5 parts of benzene was stirred in an ice bath till a 
40 temperature of ±10*C. A solution of 4.9 parts of 2,6-dichloro-a-(4-chlorophenyl)-4-(4,5-dihydro-3,5-dioxo- 
1 ,2,4-tria2in-2(3 H)-yl)ben2eneacetylchloride in 22.5 parts of benzene was added dropwise during a period 
of 15 minutes at this low temperature (exothermic reaction). Upon complete addition, stirring was continued 
for 20 hours at room temperature. The reaction mixture was poured into 500 parts of ice water and the 
whole was acidified with concentrated hydrochloric acid. The product was extracted with trichloromethane. 
45 The extract was dried, filtered and evaporated. The residue was purified by filtration over silica gel using a 
mixture of trichloromethane and methanol (95:5 by volume) as eiuent. The pure fractions were collected and 
the eiuent was evaporated. The residue was further purified three times by column chromatography over 
silica gel using first a mixture of trichloromethane and methanol (97:3 by volume) and then a mixture of 
trichloromethane and methanol (99:1 by volume) and finally a mixture of trichloromethane and ethyl acetate 
50 (92.5:7.5 by volume) as eiuent. The pure fractions were collected and the eiuent was evaporated in vacuo . 
The residue was crystallized from 8 parts of ethanol. The product was filtered off, washed with 2.2'- 
oxybispropane and dried, yielding 0.7 parts (13.0%) of 2-[3,5-dichloro-4-[1-(4-chlorophenyl)-2-oxo-2- 
*phenylethyl]phenyIJ-1.2.4-triazine-3.5(2 H.4H)-dione; mp. 143.0*C (intermediate 41). 

ss 
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Example 1 1 

To a stirred and cooled (-70 "C. 2-propanone/CO, bath) solution of 5.7 parts of copper(l) iodide in 67 5 

parts of tetrahydrofuran wer added dropwise 37.5 parts of a methyllithium solution 1.6 M in 1 V- 

oxybisethane during a period of 15 minutes under nitrogen atmosphere. Upon complete addition stirring 

was continued for 30 minutes at this low temperature. A mixture of 4.45 parts of 2,6-dichloro-«-(^ 

chlorophenyl)-4-(4.5-dihydro-3.5-dioxo-1.2,4-triazin.2(3 hi)-yl)ben2eneacetyl chloride and 22.5 parts of 

teto^hydrofuran was added dnapwise during a period of 30 minutes at -65»C. Upon completion stirring was 

continued first for 2 hours at -eO'C and then for 1 hour at -20«C. A saturated ammonium chloride solution in 

water was added dropwise (exottiermic reaction). The precipitate was filtered off and from ttie filtrate tiie 

organic layer was dried, filtered and evaporated. The residue was purified three times by column 

chromatography over silica gel: twice using a mixhjre of trichloromettiane and metfnanol (95:5 and 98:2 by 

volume) and tiien a mixhire of tiichlorometiiane and etfiyl acetate (92.5:7.5 by volume) as eluents. The pure 

fractions were collected and tiie eluent was evaporated in vacuo. The residue was stin-ed in acetonitiile The 

product was filtered off. washed witii 2.2'-oxybispropane and dried, yielding 0.8 parts (18.8%) of 2-C3 5- 

dichloro-4-[1-(4-chlorophenyl)-2-oxopropyl]phenylH.2.4-tiiazine-3.5(2 H.4H)-dione: mp 208 4-C ' - 
(intermediate 42). 



Example 12 

A mixhjre of 5.53 parts of 2,6-dichloro-«i-{4-chlorophenyl)-4-(4.5-dihydro-3.5-dioxo-1.2,4-tiia2in-2(3 HW 
yObenzeneacetyl chloride and 160 parts of metiianol was stirred for 1 hour at reflux temperature After 
evaporation, water was added to tiie residue and ttie product was exti-acted witii dichlorometiiane The 
exto-act was dned. filtered and evaporated. The residue was purified by column chromatography over silica 
gel usmg a mixtojre of tiichlorometiiane. metiianol and acetic acid (95:4:1 by volume) as eluent The pure 
fractions were collected and ttie eluent was evaporated. The residue was furtiier purified by column 
chromatography over silica gel using a mixttjre of tiichlorometiiane. hexane and mettianol (45-45-10 by 
volume) as eluent. The pure fractions were collected and tiie eluent was evaporated, yielding 0 9 parts 
(17.6%) of metiiyl 2.6-dichloro-or-(4-chlorophenyl)-4-(4;5-dlhydro-3.5-dioxo-1.2.4-tiiazin-2(3 H)-vl>- 
benzeneacetate; mp. 121.1 "C Ontemnediate 43). 

Following the same procedure there is also prepared: 

metiiyl 2-chloro-a-{4-chlorophenylH-(4,5-dihydro-3.5-dioxo-1.2,4-triazin-2(3 ld)-yl)benzeneacetate - 
(intermediate 44). 



Example 13 

IlL^f ""^"^ ""'"^'^ °^ ^ °' 2.6-dichloro-aH4-chlorophenyl)-4-{4.5-dihydro-3.5.dioxo-1^.4-triazin- 

2(3 M)-yl)ben2en_eaeetic acid- 5.5 Da.rtR r>r,ti>c<sinro />»rK«-.i.»o — -j ><e. .- ..■ . „, . . 

. . . _ ' ~ ■ • <u.vj -rw >M3JU> wi li.ii-OimotnyMonTiarniQe 

were added 8.52 parts of iodomettiane at room temperatijre. After stining for 2 hours at 40 "C. Oie reaction 
mixhire was evaporated in vasuo. The residue was stin-ed in water. The precipitated product was filtered off 
and dissolved in trichiorometiiane (ttie remaining water was separated). The organic layer was dried, filtered 
and evaporated. The residue was purified by column chromatography over silica gel using a mixtijre of 
tiichloromethane and metiianol (99:1 by volume) as eluent The pure fractions were collected and tiie eluent 
was evaporated in vagya- Tlie residue was crystallized from acetonitiile. The product was filtered off (ttie 
filtrate was set aside) and dried, yielding a first fraction of 1.9 parts (20.9%) of mettiyl 2.6-dichloronW4- 
chlorophenyl)-4-(4.5-dihydro-4.metiiyl-3.5-dioxo-1.2.4-tiiazin-2(3 H)-yl)benzeneacetate. The fiHrate which 
w^ set aside (see above), was evaporated in vacuo, yielding a second fraction of 4 parts (44%) of metiiyl 
2.6^ichloro-a-{4-chlorophenyl)^4.5-dihydro-4-mettiyl-3.5-dioxo-1 .2.4.friazin-2(3 H)-yl)benzeneacetate as a 
residue. Total yield: 5.9 parts (64.9%) of metiiyl 2.6-dichloro-<r-(4<:hlorophenyl)-4K4.S-dihydro-4.metiiyl-3 5- 
dioxo-1 .2.4-tiia2in-2(3 H)-yl)benzeneacetate: mp. 173.4'C (intemiediate 45). 
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Example 14 

To a stirred mixture of 4 parts of 2,6-dichloro-cr-{4-chlorophenyl)-4-(4,5-dihydro-3,5-dioxo-1,2.4-triazin-2- 
(3 H)-yl)-benzeneacetonitrile, 1.4 parts of potassium carbonate and 22.5 parts of N,N-dimethylfornnamide 
were added 2.84 parts of iodomethane at room temperature. The reaction mixture was stirred for 1 .5 hours 
at 40*C. After evaporation in vacuo , the residue was taken up in water. The precipitated product was filtered 
off and washed with water. After crystallization from acetonitrile. the product was filtered off, washed with 
2,2'-oxybispropane and dried, yielding 2.5 parts (59.2%) of 2,6-dichloro-a-(4-chlorophenyl)-4-(4.5-dihydro-4- 
methyl-3,5-dioxo-l.2,4-tria2in-2(3 tD-yl) benzeneacetonitrile; mp. 159.7'C (intermediate 46). 

Following the same procedure there were also prepared: 
2,6-dichloro-a-(4-chlorophenyl)-4-[4.5-dihydro-3.5-dioxo-4-(phenylmethyl)-1,2,4-triazin-2(3 H)-yl)- 
benzeneacetonitrile; mp. 128.0'C (intermediate 47); 

2.6-dichioro-a-(4-chiorophenyl)-4-(4.5-dihydro-4-methyl-3,5-dioxo-1,2,4-triazin-2(3 H)-yl)benzeneacetamide - 
(intermediate 48); and 

(E)-2.6-dichioro-a-(4-chlorophenyl)-4-[4.5-dihydro-3,5-dioxo-4(3-phenyl-2-propenyl)-2 H-1 ,2.4-tria2in-2-yl]- 
benzeneacetonitrile; mp. 159.2''C (intermediate 49). 

Following the same procedures- there are further prepared: 



CI 




Int . no . 




50 


-S«5 


51 


-C3H^-i 


52 




53 


-CH^-CH^CH 


54 


-CH^-CS-CH 


55 





Example 15 

A mixture of 13 parts of 2,6-dichloro-^(4,5-dihydro-3,5-dioxo-1.2,4-triazin-2(3Hhyl)-ar(4-metho^^ 
yphenyl)benzeneacetonitrile and 300 parts of acetic acid, saturated with hydrogen bromide was stirred for 
24 hours at 90 'C. The reaction mixture was poured into 500 parts of ice water. The precipitated product 
was filtered off, washed with water and dissolved in trichloromethane. The, remaining aqueous layer was 
removed. The organic layer was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and ethyl acetate (80:20 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated in vacuo . The residue was purified 
twice by column chromatography over silica gel using a mixture of trichloromethane and ethyl acetate - 
(85:15 by volume) as eluent. The first fraction was collected and the eluent was evaporated. The residue 
was crystallized from acetonitrile. The product was filtered off, washed with 2,2'-oxybispropane and dried, 
yielding 2 parts (14.4%) of 4-[cyano[2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-1,2.4-triazin-2(3 H)-phenyl]methyl]- 
phenol acetate (ester); mp. 221 .5 "C (intermediate 56). 



21 



0 232 932 



A mixture of 2.3 parts of 4-[cyano[2,6-dichloro-4H4.5<lihydro-3.5<iioxo-1.2.4-tria2in^ 
methyl]phenol acetate(ester) and 50 parts of a hydrochloric acid solution 4 N was stirred for 4 hours at 
reflux temperature. The precipitate was filtered off (the filtrate was set aside), washed successively with 
water, 2-propanol and 2^'-oxybispropane and dried. The predpitate was combined with the filtrate, which 

5 was set aside (see atjove) and the solvent was evaporated. The residue was stiaed and refluxed for 4 
hours. After evaporated in vacuo, the residue was dissolved in a mixture of trichloromethane and methanol - 
(90:10 by volume). The solution was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) as 
eluent The pure fractions were collected and the eluent was evaporated in vacuo . The residue was 

10 dissolved in a mixture of acetonitrile and 2^'-oxybispropane (5:20 by volume). The crystallized product was 
filtered off and dried, yielding 1 part (48.4%) of 2,6-dichloro-4^4.5-dihydro-3,5-dioxo-1.2,4-triazin-2(3H)-yI)- 
or-{4-hydroxyphenyl)ben2eneacetonitrile; mp. 209 .9 (intermediate 57). 



75 Example 16 

To a stirred mixture of 5 parts of 2,6-dichion>nat-(4K:hlorophenyl)-4-(4.5<Jihydro-3.5-dioxo-1 A4-triaa 
(3 H)yl)benzeneacetonitrile in 40 parts of water were added 5 parts of a solution of 9.6 parts* of sodium 
hydroxide in 100 parts of water under nitrogen atmosphere. The whole was stin-ed for 10 minutes. The 
20 precipitate was filtered off. The product in the filtrate was allowed to crystallize. The product was filtered off, 
washed with water and dried over weekend at 50 'C. yielding 2.4 parts (44.6%) of 2,6-dichloro-a-(4^ 
chlcrophenyl)-4K4.5-dihydro-3,5-dioxo-1.2,4-tria2in-2(3 H)-yljbenzeneacetonitrile. sodium satt monohydrate- 
mp. 213.1 *C (intermediate 58). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
25 was also prepared: 

2,6-dichloro-of-(4<rhlorophenyl)^4.5Klihydro-3.5-dioxo-1 A4-tria2in-2(3 id)-yl)benzeneacetonitrile, potassium 
salt sesquihydrate; mp. 150.7*0 (intermediate 59). 



3a Bi Preparation of Rnal Compounds- 
Example 17 



35 



45 



To a stirred and refluxed solution of 1.5 parts of 2.6-dichloro-a-(4-chlorophenyl)-4-(4.5-dihydro-3.5- 
dioxo-1,2,4-triazin2{3 H)-yi)-benzeneacetic acid in 100 parts of acetic acid were added 3 parts of zinc. 
Stining was continued for 30 minutes at reflux temperature. The zinc salts were filtered off and the filtrate 
was evaporated. The residue was washed with water whereupon the solid product was filtered off and 
dissolved In a mixture of trichlorometmhane and metiianol (90:10 by volume). The solution was dried, 
fi^ered and^ evaporated^. The residue was washed with ethyl acetate and 2,2'-oxybispropane and dried! 
yielding G.3S part^ (67.2%) or 2.6-diehidro-o-v4-cniorophenyi)-^(3.4,5.6-tet^^ 
H)-yl)benzeneacetic acid: mp. 194.2'C (compound 1). 



Example 18 



To a stin-ed and refluxed mixture of 1.5 parts of 2-chloro-4K4.5-dihydro-3,5-dioxo-1^,4.tria2in-2(3 H)-yl>- 
ar-(4.fluorophenyl)-«.methy!benzeneacetonrtrile and 75 parts of acetic aad were added portionwise 3 parts 
of zinc during a period of 30 minutes. Upon complete addition, stining was continued for 3 hours at reflux. 
The reaction mixture was filtered while hot and tfie filtrate was concentrated in vacuo to 10 parts of its 

50 volume. Water was added to the concentrate. The precipitated product was filtered off and purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) 
as eluent The pure fractions were collected and the eluent was evaporated in vacuo . The residue was 
crystallized from acetonitrile. The product was filtered off. washed with 2.2'-oxybispropane and dried 
yielding 0.8 parts (53.6%) of 2-chioro^4-fluorophenyl)^methyl-4-(3.4.5.6-teti-ahydro-3,5-dioxo.1.2 4^ 

55 tria2in-2(1 hihyObenzeneacetonitrile; mp 122.5"C (compound 2). 
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Example 19 

Following the procedures of examples 17 and 18 using the appropriate starting materials the following 
compounds are prepared: 

5 



10 




IS 





comp . 
no. 








R 


r2 


r3 


m. p. 

C 


20 


3 


H 


H 


H 


CH3 


H 


H 


- 




4 


4-Ci 


H 


H 


CH3 


2-Cl 


H 


- 




5 


4-Cl 


H 


H 


^3 


2-CF^ 


H 


- 


2S 


6 


4-Cl 


H 


H 


4-Cl-CgH4 


2-Cl 


H 


- 




7 


4-Cl 


H 


H 


C3H^-n 


2-Cl 


H 


— 




8 


4-Cl 


H 


H 




2-Cl 


H 


— 


30 


9 


3-CF3 


4-Cl 


H 


CH3 


2-Cl 


H 


- 


LO 


4-Cl 


H 


H 


CH3. 


2-Cl 


6-Cl 


- 




11 


4-Cl 


H 


H 


H 


2-Cl 


H 


168.0 




12 


4-Cl 


H 


H 


CH3 


2-Cl 


6-CH3 


211.1 


35 


13 


4-Cl 


H 


H 


CH- 
3 


2-Cl 


5-CH- 
3 






14 


4-Cl 


H 


H 


H 


2-Cl 


6-Cl 


231 .2 




15 


4-Cl 


H 


H 


H 


2-Cl 


6-CH3 




40 


16 


4-F 


H 


H 


H 


2-Cl 


H 






17 


4-CH3 


H 


H 


H 


2-Cl 


H 






18 


4-F 


H 


H 


CH3 


2-F 


H 


165.6 




19 


4-F 


H 


H 


H 


2-Cl 


6-Cl 




4S 


20 


4-F 


H 


H 


H 


2-Cl 


6-CH3 






21 


4-F 


H 


H 


H" ~ 


2-CH3 


'6-CH3 






22 


4-Cl 


H 


H 


H 


2-CH3 


6-CH3 




50 


23 


H 


H 


H 


H 


2-Cl 


6-Cl 






24 


4-CH3O 


H 


H 


H 


2-Cl 


6-Cl 


201.9 




25 


2-Cl 


4-Cl 


H 


H 


2rCl 


H 




SB 


26 


2-Cl 


4-Cl 


6-Cl 


H 


2-Cl 


H 
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10 



75 


comp, 
no. 




R^ 


R« 


R 


r2 


r3 


m. p. 
'C 




27 


4-Cl 


H 


H 


H 


2-CH^O 
3 

2-Ci 


H 




20 


28 


4-Br 


H 


H 


H 


H 






29 


4-Br 


H 


H 


H 


2-Cl 


6-Cl 


- 




OU 


4" CH^COO 


H 


H 


H 


2-Cl 


6-Cl 




2S 


31 


4-OH 


H 


H 


H 


2-Cl 


6-Cl 




32 


4-Cl 


H 


H 


H 


2-OH 


H 


- 




33 


4-CH^S 


H 


H 


H 


2-Cl 


H 






O *4 


4 CH3S 


H 


H 


H 


2-Cl 


6-Cl 




30 


35 




H 


H 


H 


2-CH3 


6-CH3 
H 






36 


4-CH2S 


3-CH3 


H 


H 


2-Cl 






37 


4-CH2S 


3-CH3 


H 


H 


2-Cl 


6-Cl 




35 


38 


4-CH2SO2 


H 


H 


H 


2-Cl 


6-Cl 






39 


4-CH2SO2 


H 


H 


H 


2-Cl 


H 






40 


/ 

4-CH2S- 


H 


H 


H 


2-Cl 


H 




40 


41 


0 

4-CH2^- 


H 


H 


H 


2-Cl 


6-Cl 






42 


4-HS 


H 


H 


H 


2-Cl 


6-Cl 




4S 


43 


4-HS 


H 


H 


H 


2-Cl 


H 





50 
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Corap. 






R^ 




44 


CONH-CH^ 


6-Cl 


H 


227.8 


•45 


CONH2 


6-Cl 


H 


247.7 


46" 


CO-l^^N-CHg 


6-Cl 


H 


192.1 


47 


COOH 


H 


H 


- 


48 


CONH^ 


H 


H 


— 


49 


CONH-CH^ 


H 


H 


— 


50 


COOCH^ 


H 


H 


— 


51 


ccxk:h^ 


6-Cl 


H 


— 


52 


CSNH^ 


6-Cl 


H 


— 


53 


CSNH^ 


H 


H 




54 


CO-N^ 
\ f 


6-Cl 


H 


- 


55 




6-Cl 


H 


- 


56 


/— \ 

CO-M M-CH- 
\ f 3 


6-Cl 


H 




57 




6-Cl 


H 




58 




6-CL 


H 




59 


CO-CgHg 


6-Cl 


H 


202.5 


60 


CO-CH^ 


6-Cl 


H 




61 


CN 


6-Cl 


CH3 


oil 


62 


CM 


6-Cl 


C2H5 




63 


CN 


6-Cl 


S«7-i 




64 


CN 


6-Cl 






65 


ccxx:h2 


6-Cl 


CH3 


123.0 


66 


CO-NH^ 


6-Cl 


CH3 


220.9 
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comp. 


r1 




r4 


°c 


67 ■ 


CN 




6-Cl 






68 


CN 




6-Cl 


-CHj-C^CH 


- 


69 


CN 




6-Cl 


-CH^-CH^^CH-C^Hg 


175.4 


70 


CN 




6-Cl 


(E-form) 
-^"2-^6«5 


186.4 


71 


CN 




6-Cl 


-^2^2-^6"5 






Corap, 


Ar 


R 


r2 


r^ 


72 


2-Cl-5-thienyl 


H 


CI 


CI 


73 


2-Cl-5-thienyl 


H 


CI 


H 


74 


2-Cl-5-thienyl 




CI 


CI 


75 


2-Cl-5-thienyL 


CH3 


CI 


H 


76 


L-naphthalenyl 


H 


CI 


CI 


77 


I-naphthaLenyl 


H 


CI 


H 



Example 20 



A mixture of 4 parts of 2.6-didiloro-a-{4-chlorophenylH-{3.4.5.6-tetrahydro-4-methyl-3.5-dioxo-1 2 4- 
tna2in-2-<1 HhyObenzeneacetonitrile. 12 parts of acetic add anhydride and 36 parts of methylbenzene 'was 
stirred for 90 hours at reflux temperature. After cooling. 16 parts of methanol were added. The solvent was 
evaporated in vacuo. The residue was stin-ed in water and the product was extracted with trichloromethane 
The extract A^^as dried, filtered and evaporated. The residue was purified by column chromatography ove^ 
sihca ger using trichloromethane as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystalized from ethanol. The precipitated product was filtered off. washed with 
2.2K)xyb^propane and dried, yielding 2.0 parts (42.9%) of l-acetyl-2-(3.5-dichloro-4-[(4-chlorophenylV 
cyanomethyllphenylH.6-dihydft>4-methyl-1.2.4.tria2ine-3.5(2 H.4H}^ione: mp. 178.1 -C (compound 78) 



Example 21 



H- . ^f^? ^ °^ 2.6-dichloron,-(4^hlorophenyl)-4^3.4.5.6-tetrahydro-4^ethyl-3.5- 

dioxo-1.2.4-tna2in-2(1 H)-yl)H3en2eneacetonitrile and 20 parts of pyridine were added dropwise 1 7 parts of 
benzoyl chloride during a period of 5 minutes at room temperature and under iiitrogen atmosphere. Upon 
complete addition, stmng was continued ovemight at room temperature. The reaction mixture was 
evaporated in yacysrand the residue was stin^ in water. The product was extracted wrtti trichloromethane 
The extract was dried, filtered and evaporated. Th . residue was purified twice by column chromatography 
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over silica gel using trichloromethane as eluent. The pure fractions were collected and the eluent was 
evaporated in vacuo . The residue was crystallized from 8 parts of acefonitrile. The product was filtered off, 
washed with 2,2'-oxybispropane and dried, yielding 0,8 parts (20.2%) of 1-ben2oyl-2[3.5-dichloro-4-[(4- 
chlorophenyl)cyanomethyl]phenyl]-1,6-dihydro-4-methyl-1.2,4-tria2ine-3,5(2 H,4H)-dione; mp. 148.4*C - 
(compound 79). 



Example 22 

Following the same procedures of examples 20 and 21 there ace further prepared: 




Comp. 


r3 


r4 


r5 


80 


CI 


CH3 


CH3 


81 


CI 


CH^CgHg 


CH^CgH^ 


82 


H 


CH3 


CO-C-H^ 


83 
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CH3 


CO-CH^ 


84 


CI 


CH3 


CH^CgHg 


85 


CI 


CH3 





Example 23 

To a stirred mixture of 5 parts of 2-chloro-a-(4-chlorophenyl)-4-(4,5-dihydro-3.5-dioxo-1 ,2.4-triazin-2(3 
H)-yl)ben2eneacetonitrile in 40 parts of water are added 5 parts of a solution of 9.6 parts of sodium 
hydroxide in 100 parts of water under nitrogen atmosphere. The whole is stirred for 10 minutes. The 
precipitate is filtered off. The product in the filtrate is allowed to crystallize. The product is filtered off. 
washed with water and dried for 48 hours at 50 "C. yielding 2-chloro-cr-(4-chlorophenyl)-4-(3,4.5.6- 
tetrahydro-3.5-dioxo-1.2,4-tria2in-2(1 H)-yl)benzeneacetonitrile, sodium salt;(compound 86). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
was also prepared: 

2-chloro-a-<4-chlorophenyl)-4-(3,4.5.6-tetrahydro-3,5-dioxo-1 .2.4-triazin-2(1 H)-yl)ben2eneacetonitrile, potas- 
sium salt (compound 87); 

2,6-dichloro-a-(4-chloropheny4)-4-(3.4,5.6-tetrahydro-3,5-dioxo-1,2,4-triazin-2(1 H)-yl)benzeneacetonitrile. so- 
dium salt (compound 88); 

2.6-dichloro-a-(4-chlorophenyl)-4-(3,4.5,6-tetrahydro-3,5-dioxo-1,2,4-triazin-2(1 H)-yl)ben2eneacetonitrile. po- 
tassium salt (compound 89); 

2.6-dichloro-a-(4-chlorophenyl)-4-(3.4.5,6-tetrahydro-3,5-dioxo-l.2.4-triazin-2(1 H)-yl)benzeneacetonitrile. am- 
monium salt (compound 90); 
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C) PharmacolOQicaJ Examples 

The strong anti-protozoal activity of the compounds of fomnuia (1) and the intemiediates of fomiula (II). 
the pharmaceutically acceptable acid addition salts, metal or amine substitution salts and the possible 
stereochemically Isomeric forms thereof is clearly evidenced by the data obtained in the following 
experiments, which data are only given to illustrate tfie useful anti-protozoal properties of all the compounds 
embraced within the invention and not to limit the invention eitiier with respect to the scope of susceptible 
Protozoa nor witii respect to the scope of formula (I) or of fomnuia (11). 



Example 13 

Outline of anticoccidial efficacy test against Bmeria tenella. 

Hisex chickens were fed witti a commercial basal ration not containing a coccidiostatic agent. 

Bghteen-day-old chickens were sorted in groups of two birds. Water was supplied automatically and 
medicated feed was supplied., .ad libitum from the day of infection (day 0) until the seventh day (not 
included) after infection. Unmedicated feed was supplied ad libitum to two groups of four birds for 
uninfected and infected controls. 

Unmedicated feed was a commercial basal ration not containing a coccidiostatic agent. Medicated feed 
was prepared from unmedicated feed by thoroughly mixing tfie latter witfi an amount of the tested 
compound. 

On day 0 tfie birds were inoculated orally witii 10= sporulated oocysts of Eimeria tenella . On day 5 the 
faecai score was determined and graded: 

0 = no blood spots 

1 - one or two blood spots 

2 = three to five blood spots 

3 = more than five blood spots 

On the seventh day oocysts production is determined by collecting the feces and oocyst count per 
gram feces (ORG) and the birds are weighed. 

In table 1 the first column shows ttie average relative weight gain in percent compared with the non- 
infected controls. The second column shows the average faecal score and the third column illustrates the 
average oocyst count. 
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Table 1 





dose of 


average 


relative 


average faecal 


average oocyst 


u ecu 








Ho. 


compound 


weight 


gain 


score 


count 




in ppm 








(OPG) X 1000 




teeQ 








int. 27 


100 


107 




0 


0 


int. 29 


100 


98 




0 


0 




10 


93 




0.5 


0 


int. 30 


10 


104 




0 


0 


int. 42 


10 


,102 




0 


0 


int. 43 


100 


96 




0 


0 




10 


98 




0 


0 


int. 46 


10 


96 




0 


0 




1 


98 




0.5 


0 


int. 58 


0.5 


101 




0 


w 




0.1 


100 




0 


1 


int. 59 


100 


98 




0 






1 


96 




0 


0 




0,5 


97 




0 


- 0 


comp . 1 


10 


101 




1 


0 


comp . 2 


10 


- 100 




0 


0 


comp. 12 


10 


95 




0 


0 


comp , 1 4 


10 


100 




0 


0 




1 


100 




0 


0 




0.1 


101 




0 


0 


comp. 18 


10 


95 




0.5 


0 


comp. 24 


10 


92 




0 


0 



Claims 

1 . A chemical compound having the formula 




a phamnaceutlcaly. acceptable acid-addition, metal or amine substitution salt, or a stereochemtcally isomeric 
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form thereof, wherein: 

Ar is thienyl, halo substituted thienyl, naphthalenyi or a radical of formula 



R 



8 




(a); 



R is hydrogen, Cu* alkyl. cycio C« alkyi, aryl or (aryl)C« alkyi; 

R' is cyano or a radical of formula -C( = X)-Y-R'; 

said X being O or S, 

Y being O, S, NR'* or a direct bond; 

R* being hydrogen, aryl, Cv« cycloalkyi or Cu« alkyi optionally substituted with aryl, hydroxy, amino, mono- 
and di(C.^ alkyI)amino, piperidinyl, pynroiidinyl, 4-morphoIinyi. piperazinyl. 4-{C,^ alkyl)-pipera2inyl. 4-<Cu 
«alkylcarbonyl)-pip€razinyl, 4-{C.^ alkyloxycarbonyl)-pipera2inyl or 4-({aryl) C,^ alkyl^piperazinyl; 
and where Y is a direct bond, R* may also be halo; 
R'' is hydrogen. C.^ alkyi or (aryl) C«alkyl; 

or R' and R'** taken together with the nitrogen atom bearing said R' and R'** may form a piperidinyl. 
pyrroiidinyl. 4-morpholinyl, piperazinyl, 4-{C^ alkyl)piperazinyl. 4-<C.^alkylcartx)nyi)-piperazinyl. 4-(C«a- 
Ikyloxycarbonylhpiperazinyl or 4-((aryl) C^* alkyi)-pipera2inyl radical; 

R*. R^ R'. R' and R' are each independently hydrogen, halo, trifluoromethyl, C« alkyi, hydroxy. C« 
alkyloxy. C,^ alkylcarbonyloxy, mercapto, C.^ alkylthio, alkylsulfonyl. C.^ alkylsulfinyl, (trifluoromethyl)- 
sulfonyl. cyano, nitro, amino, mono-and di(Cu4 alkyl)amino. or (C.^ alkylcart>onyl)amino; 
R* and R* are each independently hydrogen, aryl. cycio alkyi. C« alkenyl, C« alkynyl. (aryl)C« alkenyl 
or C,-6 alkyi optionally substituted with aryl, hydroxy, amino, mono-and di(C,^ aIkyl)ammo, piperidinyl. 
pyn-olidinyi, 4-morpholinyl. piperazinyl, 4-(C« alkyl>-piperazinyl, 4-(C« alkylcart)onyl)-piperazinyl, 4-{cJ 
alkyloxy-cartx)nyl)piperazinyl or 4-{(ary!) C« alkyl)-piperazinyl; 

and R* may also be C,^ alkylcarbonyl. C« alkyloxycarbonyl. (aryl)C.^aJkyloxycariDonyl or {aryl)carbonyl; 
wherein aryl is phenyl, optionally substituted with up two 3 substiiuents each independently selected from 
the group consisting of halo. C,^ alkyl, C.^alkyfoxy. trifluoromethyl. hydroxy, mercapto. C,^ alkylthio, C.^ 
alkylsulfonyl, C,^ alkylsulfinyl. trifluoromethylsulfonyl. cyano. nitro, amino, mono-and di(C,^alkyl)amino and - 
(C,^ alkylcarbonyl)amino. 

2. A chemical compound according to claim 1 wherein Ar is halothienyl or a radical of formula (a) 
wherein R' and R' are, each independently, hydrogen, halo, trifluoromethyl, C,^ alkyloxy. hydroxy or C,^ 
alkyl; R* is hydrogen; R is hydrogen, C,^ alkyl, phenyl or halophenyl; R* and R' are. each independently, 
hydrogen, halo, trifluoromethyl or C.^ alkyl; and R* is hydrogen or C,^ alkyl. 

3. Al chemical compound according to claim 2 wherein Ar is a radical of formula (a) wherein R' is halo. 
R' and n' are hydfdgen. R Is hydrogen of C.^ alkyi, R' and R^* independently are halo or hydrogen. 

4. A chemical compound according to claim 3 wherein R* is 4-chioro. R is hydrogen, R* is 2-chloro, R' 
is 6-chloro or hydrogen and R* is hydrogen. 

5. A chemical compound having the formula 



a pharmaceuticaJly acceptable acid-addition, metal or amine substitution salt, or a stereochemically isomeric 
form thereof, wherein: 

Ar* is thienyl, halo substituted thienyl, naphthalenyi or a radical of formula 




2 



(Il-j) 



r 
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6 

r 



7 
r . 




<a'); 



r is hydrogen, C,^ alkyl. cycio C« alkyi, aryl or {aryl)C,a alkyl; 

r* is cyano or a radical of formula -C( = X)-Y-R' 

said X being O or S, 

Y being O, S, NR'* or a direct bond; 

R* being hydrogen, aryl, Cm cycloalkyi or C,-» alkyl optionally substituted with aryl, hydroxy, amino, mono- 
and di(C,^ alkyl)amino. piperidinyl, pyrrolidinyl. 4-morpholinyl, piperazinyl, 4-(C,^ alkyl)-pipera2inyl. 4-(Ci. 
,alkyIcarbonyl)-pipera2inyl. 4-(Ci^ alkyloxy carbonyl)-piperazinyl or 4-((aryl) alkyO-piperazinyl; 
and where Y is a direct bond, R* may also be halo; 
R'** is hydrogen. C,^ alkyl or (aryl) Chalky I; 

or R* and R'" taken together with the nitrogen atom bearing said R' and R^** may form a piperidinyl. 
pyrrolidinyl, 4-morpholinyl. piperazinyl. 4-(C,^ alkyOpiperazinyl. 4-{C,^alkylcarbonyl)-pipera2inyl, 4-<C,^a- 
lkyloxycarbonyl)-piperazinyl or a 4-((aryl) C,-« alkyl)-pipera2inyl radrcai; 

r*. r'. r*. r' and r" are each independently hydrogen, halo, trifluoromethyi. C.^ alkyl, hydroxy, C,^ alkyloxy. Ci. 
i alkylcarbonyloxy. mercapto, C,-, alkylthio, C.^ alkylsulfonyl. C,^ alkylsulfinyl. (trifluoromethyl>-sulfonyl. 
cyano. nitro. amino, mono-and di(C,^ alkyl)amino, or (C,^ alkylcarbonyl)-amino; 

r* is hydrogen, aryl, cycio C^^ alkyl, Cj^ alkenyl. Cm alkynyi. (aryl)Cw alkenyl or C,^ alkyl optionally 
substituted with aryl, hydroxy, amino, mono-and di(C,^ alkyl)amino. piperidinyl, pyrrolidinyl, 4-morphoIinyl, 
piperazinyl. 4-(C,^ alkyl>-pipera2inyl, 4-{C,^ alkylcarbonyl)-pipera2inyl. 4-(C,^ alkyloxy-carbonyO-piperazinyl 
or 4-((aryl) C,^ alkyl)-plpera2inyl; 

wherein aryl is phenyl, optionally substituted with up two 3 substituents each independently selected from 
the group consisting of halo, C,^ alkyl. C^alkyloxy. trifluoromethyi, hydroxy, mercapto, C,^ alkylthio, C 
.alkylfsulfonyl. C^alkylsulflnyl, trifluoromethylsulfonyl. cyano, nitro, amino, mono-and di(C,aalkyl)amino and - 
(Ci-» alkylcarbonyl)amino; 

provided that, when r' is cyano then one of the following conditions is met: 

a) r is other than hydrogen. C. .alkyl, cycle C^alkyl or aryl; or 

b) Ar is other than a radical of formula (a) wherein in said radical of formula (a) r' is other than 
hydrogen, halo, trifluoromethyi, C,^ alkyl, C.^ alkyloxy, C,^ alkylthio or C,^ alkylsulfonyl; or t 

c) r^ is other than hydrogen, halo, trifluoromethyi or C,^ alkyl; 

or 

d) r* is other than hydrogen. 

6. A chemical compound according to claim 5 wherein Ar' is haiothienyl or a radk:al of formula (a) 
wherein r' and r' are. each independently, hydrogen, halo, trifluoromethyi. C,^ alkyloxy. hydroxy or C.^ 
alkyl; is hydrogen; r is hydrogen. C,^ alkyi. phenyl or halophenyl; r* and r* are, each independently, 
hydrogen, halo, trifluoromethyi or Ci^ alkyl; and r* is hydrogen or C,^ alkyl. 

7. A chemical compound according to claim 6 wherein AT is a radical of formula (a) wherein r* is halo, r' 
and r* are hydrogen, r is hydrogen or Ci-« alkyl. r* and independently are halo or hydrogen. 

8. A chemical compound according to claim 7 wherein r* is 4-chloro. r is hydrogen, r* is 2-chloro. r" is 6- 
chloro or hydrogen and r* is hydrogen. 

9. A pharmaceutically acceptable metal or amine substitution salt of a chemical compound having the 
formula 




<II-Jc), 



or a stereochemically isomeric form thereof, wherein R*-*, R'-* and R*^ are each independently hydrogen, 
halo, trifluoromethyi, C« alkyl, 0.^ alkyloxy, C,^ alkylthio or C,^ alkylsulfonyl; R"and R*-* are ach 
independently hydrogen, halo, trifluoromethyi or C.-« alkyl; and R* is hydrog n, C,.«aJkyl, cycio Cm alkyl or 
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phenyl optionally substituted with up to 3 subst'tuents each independently selected from the group 
consisting of halo, trifiuoromethyl. Cu4aikyl. C«alkyloxy, C^alkylthlo and Chalky Isulfonyloxy. 

10. A pharmaceutically acceptable metal or amine substitution salt according to claim 9. wherein R*-* is 
halo, R'-* and R" are hydrogen, R ' is hydrogen or C.^ alkyi and R" and R^independently are 
hydrogen, halo. C^* alkyI or C« alkyloxy. 

11- A pharmaceutically acceptable metal or amine substitution salt according to claim 10 wherein R*-« 
is chloro. R' Is hydrogen. R" is chloro and R" is hydrogen or chloro. 

12. A pharmaceutical composition comprising a suitable pharmaceutical carrier and as active ingredient 
a therapeutically effective amount of a compound as claimed in any one of claims 1 to 1 1 . 

13. An anti-protozoal composition comprising an inert carrier and as active ingredient an effective anti- 
protozoal amount of a compound as claimed in any one of claims 1 to 1 1 . 

14. A method of preparing a pharmaceutical composition, characterized in that a therapeutically 
effective amount of a compound as defined in any of claims 1 to 11 is intimately mixed with suitable 
pharmaceutical carriers. 

15. A compound as claimed in any one of claims 1 to 11 for use as a medicine. 

16. A compound as claimed in any one of claims 1 to 1 1 for use as an anti-protozoal medicine. 

17. A process for preparing, a chemical compound as claimed in any one of claims 1 to 4, characterized 

a) reducing an intermediate of formula 




thus obtaining a compound of formula 




optionally followed by a N-alkylation reaction of (I-a) with a reagent 

R-^-W (III) 

wherein W is a reactive leaving group and R*"* is as R' provided tfiat it is not hydrogen, thus obtaining a 
compound of formula 




b) reacting a compound of formula 
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(V) 



wherein W is a reactive leaving group, with a cyanide, if desired in the presence of a reaction-inert solvent; 
c) arylating a 5,6-dihydro-1 ,2,4-tria2ine-3,5(2H,4H)-dione of formula 



10 



75 




(VII) 



with a benzene derivative of formula 



20 



25 



■US- 



(VI) 



wherein W is a reactive leaving group, preferably in a reaction-inert solvent; 

and optionally converting the compounds of formula (I) into each other by a functional groupstransformation 
30 reaction; and. if desired, converting the compounds of formula (I) into a. therapeutically active non-toxic acid- 
addition, metal or amine substitution salt form by treatment with an appropriate acid or base, or conversely, 
converting the acid-addition, metal or amine substitution salt into the free base form with alkali or acid; 
and/or preparing stereochemically isomeric forms thereof. 

18. A process for preparing a chemical compound as claimed in any one of claims 5 to 8. characterized 

35 bx 

a) eliminating a group E from an intermediate triazadione of formula 



40 




45 



SO 



(IX) 



wherein E represents an electron attracting group, said elimination being carried out at higher temperatures, 
if desired, in the presence of an acid, said acid being optionally used as a solvent and optionally. If further 
desired, in the presence of a reaction-inert solvent; 
b) reacting an intermediate of formula 



55 



0 

Ar-C// ^Vn >=0 



(XVI) 



R 
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wherein W represents a reactive leaving group, with a cyanide, if desir d. in the presenc of a reaction-inert 
solvent: and optionally, converting the compounds of formula (l!-j) into each other by a functional 
groupstransformation reaction; and, if desired, converting tiie compounds of formula (I) into a therapeutically 
active non-toxic acid-addition, metal or amine substitution salt form by treatment witii an appropriate acid or 
base, or conversely, converting the acid-addition, metal or amine substitution salt into the free base fomi 
with alkali or acid; and/or preparing stereochemically isomeric forms thereof. 

19. A process for preparing a chemical compound as claimed in any one of claims 9 to 11, 
characterized adding an organic or inorganic base to an intermediate of fomnula 




or a stereochemically isomeric form thereof. 
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